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68%7,7/( ,QWHUGLVFLSOLQDU\ 3HUVSHFWLYHV RQ (QYLURQPHQWDO (SLJHQHWLFV +HDOWK DQG
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,Q UHFHQW \HDUV UHVHDUFK RQ KRZ WKH KXPDQ HQYLURQPHQW DQG OLIH-VW\OH LQIOXHQFH JHQH
H[SUHVVLRQ KDV JHQHUDWHG FRQVLGHUDEOH VFLHQWLILF DQG SXEOLF LQWHUHVW $UWLFOHV LQ SURPLQHQW
LQWHUQDWLRQDOQHZVSDSHUVZLWKKHDGOLQHV VXFKDV³:K\\RXU'1$LVQ¶W\RXUGHVWLQ\´ 7LPH
0DJD]LQH LQRU³3RYHUW\OHDYHVWUDFHVLQFKLOGUHQ¶VJHQRPH´6GGHXWVFKH=HLWXQJ LQ
KDYHGUDZQSXEOLF LQWHUHVW WR WKHHPHUJLQJ ILHOGRI HQYLURQPHQWDOHSLJHQHWLFV ,W LVD
VXE-GLYLVLRQ RI WKH PXFK PRUH KHWHURJHQHRXV UHVHDUFK ILHOG RI HSLJHQHWLFV ZKLFK DLPV WR
XQGHUVWDQGKRZLQWHUDFWLRQVEHWZHHQWKHHQYLURQPHQWDQGWKHJHQRPHFDQOHDGWRHSLJHQHWLF
PRGLILFDWLRQV WKDW DIIHFW JHQH H[SUHVVLRQ (QYLURQPHQWDO HSLJHQHWLFV LV RIWHQ KHUDOGHG DV
SURYLGLQJDUHYROXWLRQDU\SHUVSHFWLYHRQGLVHDVHHWLRORJ\SDUWLFXODUO\ZLWKUHJDUGWRVR-FDOOHG
µOLIH-VW\OHGLVHDVHV¶VXFKDVFDUGLRYDVFXODUGLVHDVHRUGLDEHWHV,WLVDOVRRIWHQSUHVHQWHGDVD
YLWDO QHZ IUDPHZRUN IRU XQGHUVWDQGLQJ GLIIHUHQFHV LQ WKH VXVFHSWLELOLW\ DQG UHVLOLHQFH WR
PHQWDOLOOQHVVDQGWKHORQJ-WHUPGDPDJLQJHIIHFWVRIDZLGHYDULHW\RIHQYLURQPHQWDOIDFWRUV 
 
(QYLURQPHQWDO HSLJHQHWLFV HQJDJHV ZLWK WKH VRFLDO FRQWH[W RI ERWK LQGLYLGXDOV DQG
SRSXODWLRQV6WXGLHVLQYHVWLJDWHIRUH[DPSOHKRZVRFLR-HFRQRPLFVWDWXVH[HUFLVHKDELWVGLHW
RUH[SHULHQFHVRIWUDXPDPLJKWLQIOXHQFHELRORJLFDOSURFHVVHVDWWKHPROHFXODUOHYHO7KLVKDV
FUHDWHG JUHDW LQWHUHVW DPRQJ VRFLDO VFLHQWLVWV DQG VFKRODUV LQ WKH KXPDQLWLHV DV LW UDLVHV D
QXPEHU RI TXHVWLRQV DW WKH LQWHUVHFWLRQ RI WKH QDWXUDO VFLHQFHV WKH VRFLDO VFLHQFHV DQG WKH
KXPDQLWLHVIRUH[DPSOHKRZWRFRQFHSWXDOL]HWKHVRFLDOHQYLURQPHQWLQDODERUDWRU\FRQWH[W
7R H[SORUH UHVHDUFK DUHDV DW WKHVH LQWHUVHFWLRQV DQG DVVHVV WKHSRWHQWLDO VRFLDO DQGSROLWLFDO
 ? 
 
LPSOLFDWLRQVRIHQYLURQPHQWDOHSLJHQHWLFVLQWHUQDWLRQDOVFKRODUVIURPWKHOLIHVFLHQFHVVRFLDO
VFLHQFHVDQGKXPDQLWLHVPHWLQ-DQXDU\LQ0XQLFK*HUPDQ\7KLVDUWLFOHSUHVHQWVVRPH
RIWKHPDLQILQGLQJVIURPWKHVHLQWHUGLVFLSOLQDU\GLVFXVVLRQV:HFRQFOXGHWKDWHQYLURQPHQWDO
HSLJHQHWLFVKDVJUHDWSRWHQWLDOIRUHOXFLGDWLQJKRZKXPDQVRFLHW\DIIHFWVKXPDQELRORJ\EXW
ZHFDXWLRQDJDLQVWRYHU-VLPSOLILHGWUDQVODWLRQVIURPVRFLDOVWUXFWXUHVWRELRORJLFDOSURFHVVHV
DQGYLFHYHUVD 
 
68%7,7/(*HQHVDQGWKHLUHQYLURQPHQWV 
 
7UDGLWLRQDOO\ HSLJHQHWLF UHVHDUFK KDV EHHQ PRVWO\ FRQFHUQHG ZLWK XQGHUVWDQGLQJ WKH EDVLF
PHFKDQLVPVRIFHOOGLIIHUHQWLDWLRQDQGFHOOLGHQWLW\+RZHYHULQWKHSXEOLFDUHQDVWXGLHVIURP
HQYLURQPHQWDOHSLJHQHWLFVKDYHRIWHQFRPHWRVWDQGLQIRUHSLJHQHWLFVUHVHDUFKDVVXFK7KLV
KDVEHHQGXH WR DQXPEHURISURYRFDWLYHSURSRVLWLRQV WKDWKDYH FDXJKW WKHDWWHQWLRQRI WKH
ZLGHUSXEOLFDQGVFLHQWLVWVDOLNH(QYLURQPHQWDOHSLJHQHWLFVSURSRVHVWKDWWKHHQYLURQPHQW±
LQFOXGLQJERWKPDWHULDODQGSV\FKRVRFLDOIDFWRUV±PLJKWSOD\DPXFKPRUHLPSRUWDQWUROHLQ
JHQH UHJXODWLRQ DQG H[SUHVVLRQ DQG WKHUHE\ IRU KHDOWK DQG LOOQHVV WKDQ ZDV SUHYLRXVO\
DVVXPHG 6NLQQHU 6WXGLHV LQ HQYLURQPHQWDO HSLJHQHWLFVKDYH H[SORUHG IRU H[DPSOH
WKHHIIHFWVRIDLUSROOXWLRQSHVWLFLGHH[SRVXUHSK\VLFDOH[HUFLVHDQGHPRWLRQDOVWUHVVRQWKH
HSLJHQRPH 6RPH VWXGLHV IRFXVHG RQ WKH SRWHQWLDO HIIHFWV RQ DGXOW KHDOWK ZKHUHDV RWKHUV
KLJKOLJKWHG WKH SRWHQWLDO ORQJ-WHUP HIIHFWV RI VXFK H[SRVXUHV GXULQJ SUHQDWDO DQG HDUO\
SRVWQDWDO OLIH 6XFK VWXGLHV KDYH EHHQ SDUWLFXODUO\ SURPLQHQW LQ WKH SXEOLF GRPDLQ DV WKH\
FRQFHUQIRUH[DPSOHKRZPDWHUQDOQXWULWLRQRUHDUO\-OLIHVWUHVVDIIHFWVWKHHSLJHQRPHRIWKH
RIIVSULQJ WR LQFUHDVH WKH ULVNRI FKURQLFGLVHDVHRU EHKDYLRULDO SUREOHPV ODWHU LQ OLIH +HUH
HQYLURQPHQWDO HSLJHQHWLFV LV LQ FORVH FRQYHUVDWLRQ ZLWK UHVHDUFK RQ WKH 'HYHORSPHQWDO
2ULJLQV RI +HDOWK DQG 'LVHDVH '2+D' ZKLFK H[SORUHV KRZ HYHQWV GXULQJ HDUO\
GHYHORSPHQWFDQVKDSHKHDOWKRULOOQHVVODWHULQOLIH*OXFNPDQ	+DQVRQ2WKHURIWHQ
FRQWURYHUVLDOOLQHVRIUHVHDUFKFRQFHUQKRZHQYLURQPHQWDOHIIHFWVFRXOGEHSDVVHGRQDFURVV
JHQHUDWLRQVYLDHSLJHQHWLFPRGLILFDWLRQVLQDPDQQHUUHPLQLVFHQWRI/DPDUFNLVP 
 
:KLOH VWXGLHV LQ HQYLURQPHQWDO HSLJHQHWLFV PLJKW KHOS WR DFFRXQW IRU WKH LPSDFW RI
HQYLURQPHQWDOH[SRVXUHVDQGH[SHULHQFHVRQKHDOWKWKHUHDUHFHUWDLQOLPLWDWLRQV0DQ\RIWKH
IXQGDPHQWDOVWXGLHVKDYHEHHQFRQGXFWHGLQURGHQWVZKLFKUDLVHVTXHVWLRQVDERXWWKHYDOLGLW\
RIH[WUDSRODWLQJWKHUHVXOWVWRKXPDQV6WXGLHVLQKXPDQFRKRUWVDQGSDWLHQWJURXSVLQWXUQDUH
  ? 
 
RIWHQ OLPLWHG E\ WKH DYDLODELOLW\ RI DSSURSULDWH VDPSOHV DV HSLJHQHWLF SURFHVVHV DUH PRVWO\
WLVVXH-VSHFLILFSHULSKHUDOEORRGFHOOVPD\QRWUHIOHFWHSLJHQHWLFFKDQJHVLQIRUH[DPSOHWKH
EUDLQ RU WKH OLYHU )XUWKHUPRUH WKH FRVW RI DQDO\VLQJ HSLJHQHWLF FKDQJHV LV VWLOO KLJK DQG
UHSOLFDWLQJ ILQGLQJV DFURVV KXPDQ FRKRUWV RU SDWLHQW JURXSV UHPDLQV FKDOOHQJLQJ 0DQ\
VWXGLHVWKDWUHSRUWHSLJHQHWLFFKDQJHVLQKXPDQWLVVXHLQUHVSRQVHWRHQYLURQPHQWDOIDFWRUVGR
QRWGHPRQVWUDWHDQ\IXQFWLRQDORUSK\VLRORJLFDOHIIHFWV0RUHRYHUHSLJHQHWLFFKDQJHVUDQJH
IURP '1$ PHWK\ODWLRQ WR KLVWRQH PRGLILFDWLRQV WR QRQ-FRGLQJ 51$V (YHQ '1$
PHWK\ODWLRQWKHPRVWLQWHQVHO\VWXGLHGPRGLILFDWLRQFDQ\LHOGKLJKO\FRPSOH[SDWWHUQVWKDW
LQIOXHQFHJHQHH[SUHVVLRQ LQPDQ\GLIIHUHQWZD\V)LQDOO\ WKHUH LV LQFUHDVLQJHYLGHQFH WKDW
LQWHUDFWLRQVEHWZHHQHSLJHQHWLFHIIHFWVDQGJHQHWLFFKDQJHVSOD\DQLPSRUWDQWUROHWRR*LYHQ
WKHVH FRPSOH[LWLHV HSLJHQHWLFV FUHDWHV FRQVLGHUDEOH FKDOOHQJHV IRU ELRLQIRUPDWLFV WR \LHOG
PHDQLQJIXOUHVXOWVDUJXDEO\WRDQHYHQJUHDWHUH[WHQWWKDQVWXGLHVRIJHQHWLFYDULDWLRQVDORQH 
 
'HVSLWH WKHVH OLPLWDWLRQV DQG WKH VLJQLILFDQW FRQWURYHUVLHV DURXQG FHUWDLQ FODLPV ± VXFK DV
WUDQVJHQHUDWLRQDO LQKHULWDQFH RI HSLJHQHWLF FKDQJHV ± WKHUH DUH VHYHUDO UHDVRQV ZK\ D PRUH
GHWDLOHGFRQVLGHUDWLRQRI WKHVRFLDODQGSROLWLFDOGLPHQVLRQVRIHQYLURQPHQWDOHSLJHQHWLFV LV
QRZWLPHO\)LUVWLWVILQGLQJVFLUFXODWHZLGHO\QRWRQO\LQDFDGHPLFUHVHDUFKEXWDOVRLQWKH
PHGLD ZKHUH LW LV UHODWHG WR VRFLDO SKHQRPHQD VXFK DV WKH VR-FDOOHG REHVLW\ HSLGHPLF WKH
PHQWDOKHDOWKVWDWXVRIUHIXJHHVRUWKHSRVVLEOHLQKHULWHGHIIHFWVRIWUDXPD6HFRQGO\UHVHDUFK
ILQGLQJVIURPHQYLURQPHQWDOHSLJHQHWLFVPLJKWDIIHFWSROLF\LQDUHDVVXFKDVSXEOLFKHDOWKDQG
HQYLURQPHQWDODQGVRFLDOSROLF\VRPHDUJXHWKDWWKLVLVDOUHDG\DSSDUHQWLQUHFHQW8.SROLF\
GRFXPHQWVRQWKHHIIHFWVRISRYHUW\RQFKLOGKRRGGHYHORSPHQW(GZDUGV*LOOLHVHWDO
7KLUGO\HQYLURQPHQWDOHSLJHQHWLFVFDQEHVHHQDVDQLQVWDQFHRIDZLGHUVKLIWLQWKHPROHFXODU
OLIH VFLHQFHV WRZDUGV ZKDW KDV EHHQ GHVFULEHG DV D ³SRVWJHQRPLF´ SHUVSHFWLYH ZKLFK
FRQVLGHUV ELRORJ\ DV SODVWLF DQG RSHQ WR HQYLURQPHQWDO SURFHVVHV DV RSSRVHG WR EHLQJ
GHWHUPLQHGE\LQKHULWHGJHQHWLFLQIOXHQFHV0HORQL7KLVRSHQVXSQRYHORSSRUWXQLWLHV
IRUFROODERUDWLRQEHWZHHQUHVHDUFKHUVLQELRORJ\WKHVRFLDOVFLHQFHVDQGWKHKXPDQLWLHV 
 
68%7,7/(%LRORJ\DQGVRFLHW\ 
 
5HVHDUFKHUV IURP WKH VRFLDO VFLHQFHV DQG KXPDQLWLHV KDYH DOUHDG\ EHHQ HQJDJLQJ ZLWK
HQYLURQPHQWDOHSLJHQHWLFVIRUDZKLOH5HVHDUFKSHUVSHFWLYHVZLWKDVWURQJHUIRFXVRQWKHUROH
RIWKHHQYLURQPHQWLQKHDOWKDQGGLVHDVHFRQVWLWXWHGDZHOFRPHPRYHDZD\IURPVWXG\LQJWKH
 ? 
 
UROH RI JHQHV LQ LVRODWLRQ 7KLV VKLIW UHVRQDWHG ZLWK ILQGLQJV IURP WKH VRFLDO VFLHQFHV WKDW
VRFLDO FRQWH[WV VKDSH SDWWHUQV RI KHDOWK DQG GLVHDVH )URP WKLV SHUVSHFWLYH WZR IHDWXUHV RI
HQYLURQPHQWDOHSLJHQHWLFVVWDQGRXWDVSDUWLFXODUO\SURPLVLQJIRUSURYLGLQJLQVLJKWVLQWRWKH
UHODWLRQVKLS EHWZHHQ VRFLDO H[SHULHQFHV DQG ELRORJLFDO SURFHVVHV )LUVW HQYLURQPHQWDO
HSLJHQHWLFV LV SUHGLFDWHGRQ WKH FRQFHSW WKDW WKHERG\ LV RSHQ WR HQYLURQPHQWDO LQIOXHQFHV
0XFKRI WKHHQYLURQPHQW LQZKLFKKXPDQVGHYHORSDQGOLYH LV WKHUHVXOWRIKXPDQDFWLYLW\
LWVHOIVXFKDVWKHTXDOLW\RIIRRGRUKRXVLQJ,QWKLVVHQVHHQYLURQPHQWDOHSLJHQHWLFVLVRSHQ
WRVRFLDODQGSROLWLFDOTXHVWLRQVIURPWKHRXWVHW+LJKOLJKWLQJWKHIDFWWKDWWKHGHYHORSPHQWRI
KHDOWK DQG GLVHDVH LV RIWHQ PHGLDWHG E\ VRFLDO IDFWRUV LW SRLQWV WR QHZ ZD\V RI
FRQFHSWXDOL]LQJ WKH H[WULQVLF IDFWRUV DVVRFLDWHG ZLWK KHDOWK LQHTXDOLWLHV LQ ILHOGV VXFK DV
WR[LFRORJ\RUPHQWDOKHDOWKUHVHDUFK 
 
6HFRQGO\ HQYLURQPHQWDO HSLJHQHWLFV SURSRVHV QHZ ZD\V RI WKLQNLQJ DERXW WKH WHPSRUDO
G\QDPLFV RI KHDOWK DQG GLVHDVH DFURVV WKH OLIH FRXUVH RI DQ LQGLYLGXDO DQG HYHQ DFURVV
JHQHUDWLRQV ,Q SDUWLFXODU WKH K\SRWKHVLV RI VR-FDOOHG µFULWLFDO ZLQGRZV¶ RI GHYHORSPHQW LQ
SUHQDWDO DQG HDUO\ SRVWQDWDO OLIH GXULQJ ZKLFK HQYLURQPHQWDO LQIOXHQFHV VXFK DV QXWULWLRQ
WR[LQV RU WUDXPD FDQ DIIHFW ODWHU OLIH KHDOWK RXWFRPHV UDLVHV TXHVWLRQV IRU SXEOLF KHDOWK LQ
WHUPVRIKRZWREHWWHUDGGUHVVXQMXVWOLYLQJFRQGLWLRQVWKDWPLJKWOLPLWDQLQGLYLGXDO¶VDELOLW\
WRLPSURYHWKHLUKHDOWKDQGWKDWRIWKHLUFKLOGUHQ 
 
,WLVLPSRUWDQWWRQRWHWKDWWKLVHPSKDVLVRQWKHLQIOXHQFHRIWKHHQYLURQPHQWRQSKHQRW\SHLV
QRWDQHZSURSRVLWLRQRUDUDGLFDOQHZSHUVSHFWLYH LQELRORJ\(QYLURQPHQWDOHSLJHQHWLFV LV
SDUWRIDORQJKLVWRU\RIQHJRWLDWLQJWKHUHODWLRQVKLSEHWZHHQWKHHQYLURQPHQWDQGWKHERG\D
WKHPHZKLFKHYHQ$ULVWRWOHDOUHDG\H[SORUHGLQKLVWKHRU\RIHPEU\RQLFHSLJHQHVLV7KHLGHD
WKDW HQYLURQPHQWDO LQIOXHQFHVFRXOG µGDPDJH¶ELRORJ\ZDVDOVRFHQWUDO WR WKHHPHUJHQFHRI
SXEOLFK\JLHQHDQGVRFLDOPHGLFLQHPRYHPHQWVGXULQJWKHWKFHQWXU\&RQYHUVHO\LWSOD\HG
DNH\UROH LQFRQFHUQVDERXW µGHJHQHUDWLRQ¶ZKLFKIRFXVHGRQKRZWKH OLYLQJFRQGLWLRQVRI
LQGXVWULDOVRFLHWLHVPLJKWDIIHFWWKHKHUHGLWDU\PDWHULDORIQDWLRQVDQGVR-FDOOHGµUDFHV¶VXFK
FRQFHUQVFXOPLQDWHGLQWKHHXJHQLFVPRYHPHQWVRIWKHHDUO\WKFHQWXU\WKDWVRXJKWWROLPLW
WKHUHSURGXFWLRQRI WKRVHGHHPHGELRORJLFDOO\ LQIHULRU%DVKIRUG	/HYLQH)URPDQ
KLVWRULFDOSRLQWRIYLHZWKHIRFXVRQWKHJHQHDVDSULPDU\GHWHUPLQDQWRIGHYHORSPHQWDQG
WKHDVVRFLDWHGVHSDUDWLRQRIELRORJ\DQGVRFLHW\KDVEHHQWKHH[FHSWLRQUDWKHUWKDQWKHUXOH,Q
FRQVLGHULQJ WKH SRWHQWLDO DQG WKH FKDOOHQJHV RI HQYLURQPHQWDO HSLJHQHWLFV LW LV WKHUHIRUH
  ? 
 
LPSRUWDQW WRNHHS LQPLQG WKH ORQJKLVWRU\RI LGHDV DERXW WKH UHODWLRQVKLSEHWZHHQELRORJ\
DQGWKHHQYLURQPHQWDQGWKHLUFRPSOH[VRFLR-SROLWLFDOLPSOLFDWLRQV 
 
&RQVLGHULQJ WKH VRFLDO DQG WKH ELRORJLFDO DV VWURQJO\ FRQQHFWHG FUHDWHV QXPHURXV
RSSRUWXQLWLHV DQG FKDOOHQJHV IRU FRQWHPSRUDU\ VFLHQFH DQG VRFLHW\ ,Q RXU ZRUNVKRS ZH
LGHQWLILHGWKUHHFKDOOHQJHVLQSDUWLFXODUWKDWPHULWFORVHUDWWHQWLRQ 
 
68%+($'(5([SHULPHQWDO5HGXFWLRQLVPDQGWKH([FOXVLRQRI6RFLDO&RPSOH[LW\ 
 
(QYLURQPHQWDOHSLJHQHWLFVWHQGVWRORFDWHWKHGHYHORSPHQWRIKHDOWKDQGGLVHDVHSULPDULO\DW
WKH OHYHO RI LQGLYLGXDOV DW WKH H[SHQVH RI PRUH VWUXFWXUDO YLHZV WKDW HQFRPSDVV VRFLDO
SROLWLFDO DQG HFRQRPLF GHWHUPLQDQWV RI KHDOWK 7KLV PD\ DSSHDU SDUDGR[LFDO DV DIWHU DOO
HQYLURQPHQWDO HSLJHQHWLFV FRQFHUQV KRZ HQYLURQPHQWDO IDFWRUV DIIHFW JHQH H[SUHVVLRQ
+RZHYHU PXFK GHSHQGV RQ H[DFWO\ KRZ WKH HQYLURQPHQW LV GHILQHG DQG FRQFHSWXDOL]HG
ZLWKLQ UHVHDUFK ± DQG WKHUH DUH IDFWRUV WKDW PLJKW OHDG WR D QDUURZ XQGHUVWDQGLQJ RI
HQYLURQPHQWLQHSLJHQHWLFUHVHDUFK 
 
([SHULPHQWDOVWXGLHVRQWKHHSLJHQHWLFHIIHFWVRIµPDWHUQDOFDUH¶RIIHUDQLOOXVWUDWLYHH[DPSOH
+HUH WKH ZRUN RI 0RVKH 6]\I 0LFKDHO 0HDQH\ DQG FROOHDJXHV :HDYHU &HUYRQL HW DO
 KDV EHFRPH LFRQLF ,Q D VHULHV RI H[SHULPHQWV WKH\ LQYHVWLJDWHG WKH SURJUDPPLQJ
HIIHFWVRIPDWHUQDOEHKDYLRURQRIIVSULQJLQURGHQWVVKRZLQJWKDWWKHGHJUHHWRZKLFKGDPV
OLFN DQG JURRP WKHLU SXSV ± ZKDW WKH UHVHDUFKHUV FDOOHG µPDWHUQDO FDUH¶ ± FKDQJHV WKH
HSLJHQHWLF SURILOH LQ WKH KLSSRFDPSXV RI WKHLU SXSV 2IIVSULQJ WKDW KDG EHHQ OLFNHG DQG
JURRPHG OHVV IUHTXHQWO\ VKRZHG UHGXFHG H[SUHVVLRQ RI WKH JOXFRFRUWLFRLG UHFHSWRU JHQH
ZKLOH IUHTXHQW OLFNLQJDQGJURRPLQJKDG WKHRSSRVLWHHIIHFW7KH UHVHDUFKHUVDUJXH WKDW WKH
EHKDYLRURIWKHGDPDOWHUHGVWUHVVUHVSRQVHVLQKHUSXSVDQGLQGXFHGPRUHDQ[LRXVEHKDYLRU
LQ WKRVHSXSVZKLFK UHFHLYHG OHVV µPDWHUQDO FDUH¶7KHVH H[SHULPHQWV DUH IRXQGDWLRQDO WR D
VWUDQG RI UHVHDUFK WKDW H[SORUHV WKH HSLJHQHWLFV HIIHFWV RI HDUO\ OLIH VWUHVV GHSULYDWLRQ DQG
WUDXPDLQURGHQWPRGHORUJDQLVPV 
 
,Q PHGLD SUHVHQWDWLRQV DQG LQ WKH SHHU-UHYLHZHG OLWHUDWXUH DOLNH WKHVH H[SHULPHQWV DUH
IUHTXHQWO\ UHODWHG WR KRZ WKH EHKDYLRU RI KXPDQ PRWKHUV LQIOXHQFHV WKH SV\FKR-SK\VLFDO
GHYHORSPHQWRIWKHLUFKLOGUHQ7ZRDVSHFWVDUHSDUWLFXODUO\VWULNLQJDERXWWKLVWUDQVODWLRQ7KH
 ? 
 
ILUVW LV KRZ VHDPOHVVO\ ILQGLQJV IURP WKH UDW DUH WUDQVSRVHG LQWR KXPDQ FRQWH[WV 7KLV KDV
EHHQ DFKLHYHG E\ FRPSDULQJ HSLJHQHWLF VWXGLHV LQ UDWV WR VHOHFWHG SV\FKRORJLFDO VWXGLHV LQ
KXPDQVZLWKRXWDGHTXDWHO\GLVFXVVLQJVSHFLHV-W\SLFDOEHKDYLRXUGHYHORSPHQWDOGLIIHUHQFHV
RU DQ\ UHIHUHQFH WR FRQWURYHUVLHV DERXW WKH LQWHUSUHWDWLRQ RI WKHVH VWXGLHV ZLWKLQ WKHLU RZQ
ILHOGV .HQQH\ 	 0OOHU  6HFRQGO\ LW LV UHPDUNDEOH KRZ LVRODWHG WKH ILJXUH RI WKH
PRWKHU RIWHQ DSSHDUV %DVLF UHVHDUFK UHTXLUHV FRQWURO RI H[SHULPHQWDO FRQGLWLRQV WR SHUPLW
YHULILDEOH LQWHUSUHWDWLRQ %XW WKLV FDQ EH SUREOHPDWLF LI LW H[FOXGHV LPSRUWDQW IDFWRUV DV
SRWHQWLDOO\ FRQIRXQGLQJ RU FRQWULEXWLQJYDULDEOHV )RU H[DPSOH LQ H[SORULQJ WKHK\SRWKHVLV
WKDW PDWHUQDO EHKDYLRU VKDSHV WKH HSLJHQHWLF SURILOHV RI UDW SXSV IDFWRUV VXFK DV SHHU
UHODWLRQVRUWKHUROHRIIDWKHUV±LPSRUWDQWLQKXPDQVEXWQRWUDWV±DUHQRWFRQVLGHUHG:KHQ
WKHVHH[SHULPHQWDOILQGLQJVDUHWUDQVSRVHGWRKXPDQVWKHGLVFXVVLRQDERXWWKHLPSRUWDQFHRI
RSWLPL]LQJPDWHUQDOEHKDYLRUWHQGVWRLJQRUHRWKHUIDFWRUVWKDWVKDSHFKLOGGHYHORSPHQWDQG
WKHOLYHVRIPRWKHUVEXWZKLFKPD\EHEH\RQGWKHLUFRQWURO 
 
7KLV WHQGHQF\ WR QDUURZO\ JHQHUDOL]H IURP WKH H[SHULPHQWDOO\-FRQWUROOHG FRQGLWLRQV RI
UHVHDUFKXVLQJDQLPDOPRGHOVWRPRUHFRPSOH[KXPDQFRQWH[WVLVDOVRLOOXVWUDWHGE\UHVHDUFK
RQWKHLQWHUJHQHUDWLRQDODVSHFWVRIFKLOGKRRGREHVLW\ZKLFKKDVEHFRPHDPDMRUSXEOLFKHDOWK
FRQFHUQ 0RVW UHVHDUFK LQ WKLV DUHD IRFXVHV RQ KRZ PDWHUQDO ERG\ ZHLJKW QXWULWLRQ EHIRUH
DQGGXULQJSUHJQDQF\DQGWKHFKLOG¶VIRRGGXULQJWKHHDUO\\HDUVPLJKWLQGXFHDSURSHQVLW\
IRU REHVLW\ YLD HSLJHQHWLF PHFKDQLVPV 0DQ\ RI WKHVH VWXGLHV XVH VRFLR-HFRQRPLF VWDWXV
6(6DVDYDULDEOH LQ WKHLUVWXG\GHVLJQ WR UHSRUWDVVRFLDWLRQVEHWZHHQKLJKHUERG\ZHLJKW
DQGSRRUQXWULWLRQLQORZ-6(6PRWKHUVERWKRIZKLFKKDYHEHHQODEHOOHGDVULVNIDFWRUVIRU
FKLOGKRRG REHVLW\ *LYHQ WKLV IRFXV GLVFXVVLRQV RI SRVVLEOH LQWHUYHQWLRQV RIWHQ FHQWHU RQ
HGXFDWLQJPRWKHUVDERXWKRZWRHDWEHWWHUDQGORVHZHLJKWEHIRUHSUHJQDQF\ 
 
$WWKHVDPHWLPHZHNQRZWKDWWKHULVNRIREHVLW\DQGPDOQXWULWLRQLVGLVWULEXWHGXQHTXDOO\
DFURVV VRFLHW\ ZLWK ORZ-LQFRPH LQGLYLGXDOV EHLQJ SDUWLFXODUO\ DIIHFWHG RZLQJ WR UHGXFHG
DFFHVVWRKHDOWK\IRRGVVR-FDOOHGµIRRGGHVHUWV¶RUODFNRIRSSRUWXQLW\IRUSK\VLFDOH[HUFLVH
6LPLODUO\WKHDELOLW\WREUHDVWIHHGFDQGHSHQGRQ6(6DQGIOH[LEOHZRUNLQJDUUDQJHPHQWVRU
H[WHQGHGPDWHUQLW\OHDYH7KHSRLQWLVWKDWLIZHKRSHWRWUDQVODWHWKHILQGLQJVRIHSLJHQHWLF
UHVHDUFKRQ WKHGHYHORSPHQWDOPHFKDQLVPV OLQNLQJQXWULWLRQZLWKGLVHDVH ULVN LQWRHIIHFWLYH
KHDOWKSROLF\LWLVLPSHUDWLYHWKDWZHYLHZQXWULWLRQQRWDVDVLPSOHH[SRVXUHLQLVRODWLRQRUD
IXQFWLRQRILQGLYLGXDOFKRLFHEXWDVDUHVRXUFHWKDWLVFRQVWUDLQHGLQFRPSOH[ZD\VE\VRFLDO
  ? 
 
DQGVWUXFWXUDOIDFWRUVWKDWGLVWULEXWHUHVRXUFHVDQGFKDQFHVRIKHDOWKXQHYHQO\DFURVVVRFLHW\ 
 
68%+($'(5$IRFXVRQ'XUDELOLW\DQGWKH4XHVWLRQRI5HYHUVLELOLW\ 
 
0XFK UHVHDUFK LQ HQYLURQPHQWDO HSLJHQHWLFV FRQFHUQV WKH SKHQRW\SLF FKDQJHV GXULQJ
GHYHORSPHQW RU WKRVH RSHUDWLQJ GXULQJ WKH HDUO\ VWDJHV RI GLVHDVH (YHQ WKRXJK WKHVH DUH
FLUFXPVWDQFHV ZKHQ VXEVWDQWLDO SKHQRW\SLF HIIHFWV RFFXU WKHUH LV D WHQGHQF\ LQ WKH OLIH
VFLHQFHV WRZDUGV D QDUURZ IRFXV RQ GXUDEOH SRVLWLYH RU PRUH RIWHQ QHJDWLYH HSLJHQHWLF
HIIHFWVRIHQYLURQPHQWDOIDFWRUV7KLVLVHYLGHQFHGE\WKHZLGHVSUHDGXVHRIWKHPHWDSKRURI
³SURJUDPPLQJ´ 6WHOPDFK	1HUOLFKZKLFK LVPLVOHDGLQJ LQ WKDW LW LPSOLHV WKDW WKH
SKHQRW\SLFRXWFRPHLVGHWHUPLQHGE\DSURJUDPPHUDWKHUWKDQEHLQJDIIHFWHGE\DUDQJHRI
HQYLURQPHQWDOIDFWRUVRYHUDVXVWDLQHGSHULRG7KHUHODWHGFRQFHSWVRIµFULWLFDO¶RUµVHQVLWLYH¶
ZLQGRZV GXULQJ ZKLFK H[WHUQDO HQYLURQPHQWDO SURFHVVHV RSHUDWH WR FKDQJH WKH SKHQRW\SH
PD\ DOVR EH XQGXO\ UHVWULFWLYH )RU WKH GHYHORSPHQW RI QHXUDO V\VWHPV VXFK DV WKH YLVXDO
FRUWH[VXFKFULWLFDOSHULRGVLQGHHGWDNHSODFHGXULQJWKHQHRQDWDOSHULRG<HWPRVWELRORJLFDO
V\VWHPV VKRZ D GHJUHH RI SODVWLFLW\ DQG IOH[LELOLW\ RQ D PXFK ORQJHU WLPH IUDPH - HYHQ
FRQWULEXWLQJWRWKHYDULDWLRQLQWKHGHFOLQHRIIXQFWLRQGXULQJDJHLQJIRUH[DPSOH 
 
$V QHZ UHVHDUFK DGGV WR WKH HYLGHQFH IRU LQWHUJHQHUDWLRQDO DQG SRVVLEO\ WUDQVJHQHUDWLRQDO
SDVVDJH RI HSLJHQHWLF PDUNV LW EHFRPHV QHFHVVDU\ WR FRQVLGHU WKH VLJQLILFDQFH RI
HQYLURQPHQWDO HSLJHQHWLFV DFURVV D UDQJH RI WLPHVFDOHV IURP WKH GHYHORSPHQW RI DQ
LQGLYLGXDO WR WKH HYROXWLRQ RI D VSHFLHV .X]DZD 	 7KD\HU  $W HYHU\ OHYHO RQ WKLV
VSHFWUXP WKHUH KDV EHHQ PXFK OHVV UHVHDUFK LQWR SODVWLFLW\ DQG UHYHUVLELOLW\ RI HSLJHQHWLF
PDUNVLQFRQWUDVWWRWKHLQGXFWLRQRIHSLJHQHWLFFKDQJHV7KHUHYLYDORI&RQUDG:DGGLQJWRQ¶V
µHSLJHQHWLFODQGVFDSH¶PRGHOKDVIXUWKHUUHLQIRUFHGVLPSOLILHGYLHZVRIWKHJHQHHQYLURQPHQW
QDWXUHQXUWXUHGLFKRWRPLHV:KLOVW:DGGLQJWRQGLGLQGHHGFRQVLGHUWKHFDQDOL]DWLRQSURFHVVHV
LQWKLVODQGVFDSHDVRSHUDWLQJWRUHVWULFWWKHLQIOXHQFHRIH[WHUQDOLQIOXHQFHVRQWKHJHQRPH
KLV PRGHO ZDV LQ IDFW PRUH KROLVWLF ZLWK WKH µODQGVFDSH¶ OHVV D IL[HG HQWLW\ DQG PRUH D
IOH[LEOHVXUIDFHOLNHDWHQWVXSSRUWHGE\SROHVDQGJX\URSHVDWWDFKHGWRSHJV$Q\FKDQJHLQ
WHQVLRQRIRQHURSHZRXOGSURGXFHVKLIWVDFURVVWKHZKROHFDQYDV7KXVHQYLURQPHQWVGRQRW
VLPSO\DOWHUGHYHORSPHQWE\GHWHUPLQLQJZKLFKHSLJHQHWLFYDOOH\DQLQGLYLGXDOHQWHUVEXWE\
DOWHULQJWKHFRQIRUPDWLRQRIWKHYDOOH\VWKHPVHOYHV:HIHHOWKDWWKLVFRQFHSWXDOL]DWLRQEHWWHU
FDSWXUHV WKH ZD\V LQ ZKLFK VRFLDO DQG FXOWXUDO IDFWRUV DOWHU ELRORJLFDO SURFHVVHV OLIH
 ? 
 
WUDMHFWRULHVDQGKHDOWK 
 
68%+($'(5'HWHUPLQLVWLFUHDVRQLQJDQGWKHULVNRIVWLJPDWL]DWLRQ 
 
7KH WZR WUHQGV GHVFULEHG DERYH PLJKW LQWHUDFW WR FUHDWH DQRWKHU FKDOOHQJH DV HSLJHQHWLF
UHDVRQLQJ HQWHUV EURDGHU VRFLHWDO GLVFRXUVH WKH ULVN RI VRFLDO GLVFULPLQDWLRQ EDVHG RQ WKH
DVVXPSWLRQ WKDW FHUWDLQ LQGLYLGXDOV PLJKW EH µHSLJHQHWLFDOO\ GDPDJHG¶ E\ WKHLU HDUO\ OLIH
H[SHULHQFHVRUH[SRVXUHV7KLVLVDWRSLFWKDWGHVHUYHVVSHFLILFDWWHQWLRQDVDUDQJHRIVWXGLHV
LQ HQYLURQPHQWDO HSLJHQHWLFV IRFXV WKHLU DWWHQWLRQ RQ VRFLDOO\ SUH-GHILQHG VXEJURXSV LQ
VRFLHW\SDUWLFXODUO\DGXOWVDQGFKLOGUHQLQORZ-6(6KRXVHKROGVHWKQLFPLQRULWLHVRUVXUYLYRUV
RIVSHFLILFIRUPVRIHDUO\OLIHWUDXPD7KLVIRFXVPD\EHH[SUHVVHGLQDQXPEHURIZD\VLQ
VDPSOLQJ WKHVHJURXSV IRU FRKRUW VWXGLHVXVLQJ VXFKDWWULEXWHVDVYDULDEOHV LQ H[SHULPHQWDO
GHVLJQVRUH[SODLQLQJDVVXPHGJURXSGLIIHUHQFHVLQKXPDQVRFLHW\WKURXJKVLPSOHUHIHUHQFH
WR ILQGLQJV LQ PRGHO RUJDQLVPV RU WKURXJK FRPSDULVRQ RI VWXGLHV LQ PRGHO RUJDQLVPV ZLWK
KXPDQ VWXGLHV LQRWKHUGLVFLSOLQHV ,Q WKLV FRQWH[W GHWHUPLQLVWLF UHDGLQJVRI HSLJHQHWLFV DV
GLVFXVVHGDERYHPD\FUHDWH WKH LPSUHVVLRQ WKDW LQGLYLGXDOV WKHLUKHDOWKDQG WKHLUEHKDYLRU
DUH ERXQG DQG UXOHG E\ WKH HSLJHQHWLF PDUNV WKH\ KDYH DFTXLUHG LQ HDUO\ OLIH 6XFK D
SHUVSHFWLYHLVSUREOHPDWLFIRUDQXPEHURIUHDVRQV 
 
)RU H[DPSOH D %ULWLVK ZHESDJH DERXW KHDOWK GXULQJ DQG EHIRUH SUHJQDQF\ VXSSRUWHG E\
UHVHDUFKHUV IURP D QXPEHU RI UHQRZQHG XQLYHUVLWLHV DQG IHDWXULQJ HSLJHQHWLFV SURPLQHQWO\
LQFOXGHV D YLGHR QDUUDWLYH DERXW D \RXQJ PDQ UHFHQWO\ UHOHDVHG IURP SULVRQ
ZZZEHJLQEHIRUHELUWKRUJ +LV GLIILFXOWLHV LQ VFKRRO DQG ZRUNLQJ OLIH DQG KLV FULPLQDO
UHFRUGDUHH[SODLQHGDVSRWHQWLDORXWFRPHVRIKLVPRWKHU¶VVWUHVVIXOSUHJQDQF\DQGKHUIDLOXUH
WRSURYLGHHQRXJKµZDUPWK¶DVDVLQJOHSDUHQWLQDWRXJKOLYLQJVLWXDWLRQ³&KDUOLHZDVQ¶WERUQ
DFULPLQDO´ WKHQDUUDWRUVXJJHVWV³EXW UHVHDUFKVXJJHVWV WKDWKLV WLPH LQ WKHZRPEDQGKLV
HDUO\OLIHFRXOGKDYHPDGHKLVEHKDYLRUPRUHOLNHO\>«@0D\EHLI&KDUOLH¶VWLPHLQWKHZRPE
KDGEHHQGLIIHUHQWKHKDGEHHQGLIIHUHQWWRR´ 
 
6XFKVLPSOLILHGQDUUDWLYHV±ZKLFKDUHLQQRZD\VXSSRUWHGE\VRFLDORUELRORJLFDOGDWD±PD\
HDVLO\VWLJPDWL]HLQGLYLGXDOVZKRKDYHH[SHULHQFHGKDUGVKLSLQWKHLUHDUO\OLIHDVWKH\VXJJHVW
WKDWWKH\WHQGWRZDUGVVRFLDOO\SUREOHPDWLFEHKDYLRUV6RFLDOMXVWLFHDFWLYLVWVLQWKH86$ZKR
DGYRFDWH IRU UHIRUPV LQ WKH VFKRRO DQG MXYHQLOH MXVWLFH V\VWHP IUDPH VXFK D GHWHUPLQLVW
  ? 
 
SHUVSHFWLYHDVRQHRIWKHJUHDWHVWGDQJHUVWRVXFFHVVIXOO\XVLQJQRYHOELRORJLFDOLQVLJKWVIRU
LPSURYLQJ WKH VLWXDWLRQ RI \RXQJ LQGLYLGXDOV IURP GLIILFXOW KRPHV 7KH\ IHDU IRU LQVWDQFH
WKDW VXFK UHQGHULQJV RI ZKDW HQYLURQPHQWDO HSLJHQHWLFV FDQ VD\ DQG NQRZ DERXW KXPDQ
SV\FKR-VRFLDOGHYHORSPHQWPLJKWDOUHDG\EHFRQWULEXWLQJWRWKHOLPLWHGDYDLODELOLW\RISDUHQWV
ZLOOLQJ WR IRVWHU FKLOGUHQ IURP GLIILFXOW KRXVHKROGV VLQFH VXFK D GHWHUPLQLVWLF SHUVSHFWLYH
VXJJHVWVWKDW WKH\DUHµGDPDJHG¶LQ ODVWLQJZD\VWKDWFRXOGQRWEHDPHOLRUDWHGE\WKHIRVWHU
IDPLO\ 
 
5HSUHVHQWDWLRQV RI HSLJHQHWLF ILQGLQJV RQ WKH HIIHFWV RI HDUO\ VWUHVV VXFK DV WKH DERYH
FRPPRQO\ IDLO WR UHFRJQL]H D VLJQLILFDQW ERG\ RI UHOHYDQW VRFLDO VFLHQFH UHVHDUFK VXFK DV
VWXGLHVRIVRFLDOPRELOLW\DQGUHKDELOLWDWLRQ7KLVOLWHUDWXUHSRLQWVWRWKHLPSRUWDQFHRIWDNLQJ
LQWR DFFRXQW WKH HIIHFWV RI PDFUR-HFRQRPLF VWUXFWXUHV VRFLDO UHODWLRQV LQ ODWHU OLIH DQG
RSSRUWXQLWLHVDIIRUGHG WRGLVDGYDQWDJHG LQGLYLGXDOVE\GLIIHUHQWVRFLDO LQVWLWXWLRQV%XIIRQH
 $ IDLOXUH WR DFNQRZOHGJH WKH JUHDWHU FRPSOH[LW\ RI VRFLDO OLIH PLJKW OHDG
HQYLURQPHQWDO HSLJHQHWLFV WR FRQWULEXWH SRVVLEO\ XQZLWWLQJO\ WR SHUVSHFWLYHV WKDW IUDPH
SRYHUW\ DQG VRFLDO GLVDGYDQWDJH DV VRPHWKLQJ WKDW ³UHSOLFDWHV LWVHOI IURP JHQHUDWLRQ WR
JHQHUDWLRQ´ WKURXJK ± DV RQH 2S-(G LQ WKH 1HZ <RUN 7LPHV SXW LW ± LQGLYLGXDO ³EUDLQ
DUFKLWHFWXUH´UDWKHU WKDQVRFLDOFRQGLWLRQV WKDWDUHDQGFDQEHFUXFLDOO\ LQIOXHQFHGE\VRFLDO
DQG HFRQRPLF SROLFLHV KWWSZZZQ\WLPHVFRPRSLQLRQVXQGD\NULVWRI-FXGGOH-
\RXU-NLGKWPO"BU  ,W PLJKW DOVR OHDG WR IXUWKHU VWLJPDWL]DWLRQ RI LQGLYLGXDOV ZKR KDG WR
IOHHZDUDQGRSSUHVVLRQDQGVHHNDQHZOLIHLQRWKHUSDUWVRIWKHZRUOG7KLVPLJKWFUHDWHWKH
RSSRVLWH HIIHFW RI ZKDW PDQ\ UHVHDUFKHUV LQ HQYLURQPHQWDO HSLJHQHWLFV KRSH WR GR WR
FRQWULEXWHWRSRVLWLYHVRFLDODQGPHGLFDOFKDQJHE\UHQGHULQJWKHHPERGLHGHIIHFWVRIXQMXVW
OLYLQJ FRQGLWLRQV ELRORJLFDOO\ YLVLEOH +RZHYHU VXFK D SURMHFW PLJKW UHTXLUH JUHDWHU
LQWHUGLVFLSOLQDU\ VHQVLELOLWLHV LQ RUGHU WR DYRLG WKH SLWIDOOV RI GHWHUPLQLVW DQG SRWHQWLDOO\
VWLJPDWL]LQJSHUVSHFWLYHV 
 
68%+($'(5&RQFOXVLRQV 
 
$VUHVHDUFKHUVLQHQYLURQPHQWDOHSLJHQHWLFVDQGRWKHUILHOGVLQELRORJ\FRPHWRHQJDJHPRUH
ZLWKWKHVRFLDOZRUOGDQGLWVHIIHFWVRQWKHERG\KHDOWKDQGGLVHDVHWKHVRFLDODQGSROLWLFDO
GLPHQVLRQVRI WKHLUZRUN LQHYLWDEO\EHFRPHDSSDUHQW:HVXJJHVW WKDW WKH\QHHG WRHQJDJH
DFWLYHO\ZLWKWKHVHPDWWHUVLQRUGHUWRUHPDLQDFFRXQWDEOHIRUKRZWKHLUZRUNFRQWULEXWHVWR
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FHUWDLQYLVLRQVRIVRFLHW\DQGQRWRWKHUV(QYLURQPHQWDOHSLJHQHWLFVKROGVWKHSRWHQWLDOWRKHOS
XVEHWWHUXQGHUVWDQGKRZVRFLDO LQHTXDOLW\DQGRWKHU IDFWRUVFRQWULEXWH WRKHDOWKDQG LOOQHVV
DQGFDQKHOSIRFXVVRFLDOSROLF\WRDFKLHYHVRFLHWDOLPSURYHPHQWV+RZHYHULWFDQDOVREHWKH
EDVLVIRUDVVLJQLQJXQGXHEODPHWRGLVDGYDQWDJHGLQGLYLGXDOVRUIRULQFUHDVLQJVWLJPDWL]DWLRQ 
 
+RZ FDQ ZH DGGUHVV WKLV DPELYDOHQW SRWHQWLDO UHVSRQVLEO\" 2QH LPSRUWDQW ZD\ LV WKURXJK
LQWHUGLVFLSOLQDU\ FRQYHUVDWLRQ DQG FROODERUDWLRQ 9DULRXV DXWKRUV RI WKLV FRPPHQWDU\ KDYH
EHJXQWRFROODERUDWHWREULQJVRFLDOVFLHQFHLQVLJKWVLQWRWKHFRPSOH[LW\RIVRFLDOOLIHDQGOLIH
VFLHQFHILQGLQJVDERXWHSLJHQHWLFPHFKDQLVPV WREHDURQQRYHOH[SHULPHQWDOGHVLJQV6DUDK
5LFKDUGVRQ DQG +HDWKHU 6KDWWXFN-+HLGRUQ DW +DUYDUG 8QLYHUVLW\ IRU H[DPSOH FROODERUDWH
DFURVV WKHGLVFLSOLQHV WRVWXG\KRZQRWRQO\SK\VLFDOVH[GLIIHUHQFHVEXWDOVRJHQGHUHGOLIH
H[SHULHQFHV VXFK DV UROH H[SHFWDWLRQV RU VH[LVP VKDSH GLIIHUHQFHV LQ GLVHDVH ULVN EHWZHHQ
PHQDQGZRPHQ 
 
$VELRORJLFDOUHVHDUFKFRPHVWRDGGUHVVVRFLDOLVVXHVDQGFDWHJRULHVLQH[SHULPHQWDOGHVLJQV
LW LV LPSRUWDQW WR UHFRJQL]H WKDW H[SHUWLVH RQ VRFLDO SURFHVVHV DQG VWUXFWXUHV LV OLPLWHG LQ
ELRORJ\ +HQFH LW LV FUXFLDO WKDW ELRORJLFDO UHVHDUFK GUDZV RQ UHOHYDQW H[SHUWLVH IURP WKH
VRFLDOVFLHQFHVDQGKXPDQLWLHVZKLFKFDQKHOSWRUHILQHWKHIRUPXODWLRQRIUHVHDUFKTXHVWLRQV
DQG LQWHUSUHWDWLRQVRI UHVXOWV6\VWHPDWLF UHIOHFWLRQLVDOVR LPSRUWDQW UHJDUGLQJWKH ODQJXDJH
WKDW LV EHLQJ XVHG WR UHSRUW QRYHO ILQGLQJV (YHQ LI FDWFK\ PHWDSKRUV OLNH µSURJUDPPLQJ¶
PLJKW DWWUDFW DWWHQWLRQ WR D QHZ UHVHDUFK ILHOG DQG FODLPV DERXW WKH UHOHYDQFH RI RQJRLQJ
EDVLF UHVHDUFK WR KXPDQ KHDOWK DQG VRFLHW\ FDQ EH LPSRUWDQW IRU DFTXLULQJ IXQGLQJ WKHLU
VRFLDO PHDQLQJ DQG LPSDFW PXVW EH FRQVLGHUHG FDUHIXOO\ 7KLV LPSOLHV D UHVSRQVLELOLW\ IRU
IXQGLQJ ERGLHV WR UHZDUG FDXWLRXV FODLPV UDWKHU WKDQ RYHUVWDWHPHQWV DQG WR VXSSRUW
LQWHUGLVFLSOLQDU\FROODERUDWLRQVWKDWDOORZIRUVHQVLEOHDSSURDFKHVWRWKHVHLPSRUWDQWUHVHDUFK
WRSLFV 7KLV LV SDUWLFXODUO\ FUXFLDO JLYHQ WKH DW WLPHV WURXEOHG KLVWRULHV RI VFLHQWLILF FODLPV
DERXWWKHUHODWLRQVKLSEHWZHHQVRFLDOVWUXFWXUHDQGELRORJ\DQGWKHZD\VLQZKLFKDFFRXQWVRI
KXPDQGLIIHUHQFHFDQFRQWULEXWHWRVRFLDOVWUDWLILFDWLRQDQGGLVFULPLQDWLRQ 
 
$FNQRZOHGJHPHQWV 
7KHZRUNVKRSWKDWEURXJKWWRJHWKHUWKLVJURXSRIDXWKRUVZDVNLQGO\VXSSRUWHGE\IXQGVIURP
WKH%DYDULDQ5HVHDUFK$OOLDQFHDQGWKH*HUPDQ([FHOOHQFH,QLWLDWLYH 
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SIDEBAR A: Studying Science, Technology & Society 
Many of the authors of this article are located in the interdisciplinary field of Science and 
Technology Studies (STS) or in related fields, such as the philosophy, history, sociology or 
anthropology of science. STS is the study of how social, political and cultural values and 
structures affect research and technological innovation, and how research and innovation in 
 ? ? 
 
turn affect society, politics and culture. STS scholars study not only how scientific knowledge 
is produced, but how it is embedded in specific social, political, economic, and historical 
contexts. For example, research on the historical relationship between eugenics, biology and 
culture has informed questions about genetic and genomic research. How does this research 
draw on, relate to and produce categories of human differences, and what social and political 
effects does it have?   
 
STS scholars studying environmental epigenetics have explored how researchers design their 
H[SHULPHQWV DQG VWXGLHV KRZ WKH\ WXUQ WKH FRPSOH[ FDWHJRU\ RI µWKH HQYLURQPHQW¶ LQWR
measurable variables, how they make equivalences between humans and model organisms, 
and how their research challenges, builds on or transforms the key intellectual frameworks of 
genetics and genomics. They have also studied how claims about environmental epigenetics 
are taken up in the popular media, in science policy, and by researchers in other fields. 
Finally, STS scholars have investigated how narratives and metaphors emerging from 
environmental epigenetics shape understandings of gender, race, class and sexuality, together 
with social experiences such as trauma, deprivation, racism and war (see further reading box). 
They are increasingly participating as collaborators in research fields like genetics, 
neuroscience, or environmental epigenetics, contributing their expertise on the social, 
political, historical or philosophical dimensions of science to the design of research questions 
and experiments, and interpretation of studies. In some universities, STS is also gradually 
becoming part of the life sciences and other natural science curricula, giving these students 
the opportunity to acquire critical skills for understanding the complex relationships between 
science and society. 
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)RU DQ RYHUYLHZ RI HQYLURQPHQWDO HSLJHQHWLFV DQG WKH GHYHORSPHQWDO RULJLQV RI KHDOWK DQG
GLVHDVHVHH 
x )HLO5	)UDJD0)(SLJHQHWLFVDQGWKHHQYLURQPHQW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LQWHUDFWLRQDQGFROODERUDWLRQDURXQGHQYLURQPHQWDOHSLJHQHWLFVVHH 
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